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Abstract
We prove that the representation dimension of a selfinjective algebra of wild tilted type is equal to three, and give an
explicit construction of an Auslander generator of its module category. We also show that if a connected selfinjective
algebra admits an acyclic generalised standard Auslander-Reiten component then its representation dimension is equal
to three.
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1. Introduction
Our objective in this paper is to explore the relation between the representation theory of an algebra, or more
precisely the shape of its Auslander-Reiten components, and its homological invariants. We are in particular interested
here in the representation dimension of an algebra, introduced by Auslander in [8], which measures in some way
the complexity of the morphisms of the module category. There were several attempts to understand, or compute,
this invariant, see, for instance, [8], [15], [3]. Special attention was given to algebras of representation dimension
three. The reason for this interest is two-fold. Firstly, it is related to the finitistic dimension conjecture: Igusa and
Todorov have proved that algebras of representation dimension three have a finite finitistic dimension [19]. Secondly,
because Auslander’s expectation was that the representation dimension would measure how far an algebra is from
being representation-finite, there is a standing conjecture that the representation dimension of a tame algebra is at
most three. Indeed, while there exist algebras of arbitrary [28], but finite [20], representation dimension, most of the
best understood classes of algebras have representation dimension three. This is the case, for instance, for algebras
obtained by means of tilting, such as tilted algebras [5], iterated tilted algebras [11] and quasitilted algebras [25]. This
is also the case for classes of selfinjective algebras related to the ones obtained via tilting, such as trivial extensions
of iterated tilted algebras [12] and selfinjective algebras of euclidean type [7]. In both of these cases, the algebra
considered is the orbit algebra of the repetitive algebra of some tilted algebra under the action of an infinite cyclic
group of automorphisms.
It was then natural to consider next the class of selfinjective algebras of wild tilted type, introduced and studied in
[16]. A selfinjective algebra A is called of wild tilted type if A is the orbit category of the repetitive category ˆB, in the
sense of [18], of a tilted algebra B of wild type, under the action of an infinite cyclic group of automorphisms. Our
first main theorem may now be stated.
Theorem A. Let A be a connected selfinjective algebra of wild tilted type. Then rep. dim.A = 3.
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Because the definition of our class is similar to that of the one considered in [7], we are able to follow the same
general strategy of proof as in that paper. In particular, our proof is constructive and we are able to explicitly describe
an Auslander generator of the module category of A. However, because we are dealing with wild algebras, the
necessary constructions are different.
Returning to our basic problem of relating the shape of Auslander-Reiten components to the representation dimen-
sion, we are led to consider the case of selfinjective algebras having an acyclic generalised standard component. We
recall than an Auslander-Reiten component Γ is called generalised standard [31] whenever, for two modules X, Y in
Γ, we have rad∞A (X, Y) = 0, so that morphisms can be computed locally in that component. As an easy consequence
of Theorem A and the results of [7], [32], we obtain the following nice and unexpected result.
Theorem B. Let A be a connected selfinjective algebra admitting an acyclic generalised standard Auslander-Reiten
component. Then rep. dim.A = 3.
Thus, in this case, the good behaviour of an Auslander-Reiten component in the module category suffices to
determine the representation dimension.
We now describe the contents of the paper. After an introductory section 2 in which we briefly fix the notation
and recall useful facts, our section 3 is devoted to wild quasiserial algebras which will play the role of our building
blocks and section 4 is devoted to the gluings of such algebras. After recalling in section 5 necessary facts on
repetitive categories of wild tilted algebras, we prove in section 6 our Theorem A using Galois coverings and we
deduce Theorem B. Finally, the last section 7 is devoted to examples.
2. Preliminaries
2.1. Notation
Let k be an algebraically closed field. By algebra A, we mean a basic, connected, associative finite dimensional
k-algebra with an identity. It is well-known that there exists a connected bound quiver QA and an admissible ideal I of
the path algebra kQA such that A  kQA/I, see, for instance [6]. Equivalently, A may be considered as a k-category
whose objects are the points of QA, and the set of morphisms A(x, y) from x to y is the quotient of the k-vector space
kQA(x, y) having as basis all paths from x to y by the subspace I(x, y) = I ∩ kQA(x, y), see [10]. A full subcategory C
of A is convex if, for each path x0 // x1 // · · · // xn in A with x0, xn in C, we have xi in C for each i. The algebra A is
called triangular if QA is acyclic.
By A-module, we mean a finitely generated right A-module. We denote by mod A their category and by ind A a full
subcategory consisting of a complete set of representatives of the isoclasses (isomorphism classes) of indecomposable
A-modules. For a point x in QA, we denote by P(x), or I(x), or S (x) the corresponding indecomposable projective,
or indecomposable injective, or simple A-module. We denote by pd M the projective dimension of a module M. The
global dimension of A is then denoted by gl. dim.A. Given a module M, the additive full subcategory of all direct
summands of finite direct sums of M is denoted by add M. Given two full subcategories C ,D of ind A, such that
HomA(M, N) = 0 for all M in C , N in D , the notation D ∨C represents the full subcategory of ind A having as object
class the union of the object classes of C and D . Finally, D = Homk(−, k) denotes the usual duality between mod A
and mod Aop.
A path in ind A from M to N is a sequence of nonzero morphisms
M = M0 // M1 // · · · // Mt = N (*)
with all Mi indecomposable. We then say that M is a predecessor of N, or that N is a successor of M. We define
similarly predecessor and successor of a class C of mod A (for instance, of an Auslander-Reiten component): we say
that M is a predecessor (or successor) of C if there exists N in C such that M precedes N (or succedes it, respectively).
We use freely properties of the Auslander-Reiten quiver Γ(mod A) of A and tilting theory, for which we refer to
[6], [9], [29], [30]. Points in Γ(mod A) are identified with the corresponding indecomposable A-modules. Similarly,
(parts of) components of Γ(mod A) are identified with the corresponding full subcategories of ind A.
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2.2. Representation dimension
Let A be a non-semisimple algebra. We recall from [8] that its representation dimension rep. dim.A is the infimum
of the global dimensions of the algebras End M, where the module M is at the same time a generator and a cogenerator
of mod A. Clearly, if M is a generator and a cogenerator of mod A, then it can be written as M = A ⊕ D A ⊕ M′, for
some A-module M′. If M is a generator and cogenerator of mod A and moreover rep. dim.A = gl. dim.End M, then
M is called an Auslander generator for mod A. Thus, all indecomposable projective and all indecomposable injective
A-modules are direct summands of any Auslander generator of mod A.
We now state a criterion for an algebra to have representation dimension at most three. Let M be any A-module.
Given an A-module X, a morphism f0 : M0 −→ X with M0 ∈ add M is an add M-approximation if, for any morphism
f1 : M1 → X with M1 ∈ add M, there exists g : M1 → M0 such that f1 = f0g:
M1
g

f1
++❱❱❱❱
❱❱❱❱
❱❱❱❱
X .
M0
f0 33❤❤❤❤❤❤❤❤❤❤❤❤
An add M-approximation is (right) minimal if each morphism g : M0 → M0 such that f0g = f0 is an isomorphism. A
short exact sequence
0 // M1 // M0
f0 // X // 0
with M1, M0 ∈ add M is an add M-approximating sequence if f0 : M0 → X is an add M-approximation of X. If
moreover f0 : M0 → X is minimal, then it is called a minimal add M-approximating sequence. It is proved in [3](1.7),
[7] (2.3) that if X admits an add M-approximating sequence, then it admits a minimal add M-approximating sequence,
which is moreover a direct summand of any add M-approximating sequence. The following lemma which combines
[7](2.2) and (2.4) is central to our considerations.
Lemma. (a) A short exact sequence
0 // M1 // M0
f0 // X // 0
with M0, M1 ∈ add M is a minimal add M-approximating sequence if and only if the induced sequence of
functors
0 // HomA(−, M1)|add M // HomA(−, M0)|add M // HomA(−, X)|add M // 0
is exact.
(b) gl. dim.End M ≤ 3 if and only if each A-module admits a (minimal) add M-approximating sequence. Moreover,
in this case, rep. dim.A ≤ 3.
2.3. Tilted Algebras
Let A be an algebra. An A-module T is a tilting module if pd AT ≤ 1, Ext1A(T, T ) = 0 and the number of isoclasses
of indecomposable summands of T equals the rank of the Grothendieck group K0(A) of A. Let Q be a finite, connected
and acyclic quiver and kQ its path algebra. An algebra is tilted of type Q if there exists a tilting kQ-module T such
that A = EndkQ T .
We now state a well-known criterion for an algebra to be tilted. We recall that an A-module M is sincere if
HomA(P, M) , 0 for any projective A-module P. It is convex if for any path
M0 // M1 // · · · // Mt (*)
in ind A with M0, M1 ∈ add M we have Mi ∈ add M for all i. Finally, M is a slice module if it is sincere, convex, and
for any almost split sequence 0 //X //Y //Z //0 in mod A, at most one of X, Z lies in add M, and moreover, if an
indecomposable summand of Y lies in add M then exactly one of X, Z lies in add M. The full subquiver of Γ(mod A)
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generated by the summands of a slice module is a complete slice, see [27]. It is then shown, see, for instance [26], that
A is tilted if and only if it admits a slice module (or, equivalently, a complete slice).
The representation dimension of any tilted algebra is at most three. Actually, we have the following facts, proved
in [5], see also [7](2.5).
Lemma. Let A be a tilted algebra, and T a slice module. Then
(a) If X is an A-module generated by T , then there exists a minimal add(T ⊕ D A)-approximating sequence for X
of the form
0 //T1 //T0 ⊕ I0 //X //0
with T1, T0 ∈ add T and I0 injective.
(b) The module M = A ⊕ D A ⊕ T is an Auslander generator for mod A and rep. dim.A 6 3.
2.4. Tilted algebras of wild type
We need to recall a few results from [16] on tilted algebras of wild type. A tilted algebra of type Q is concealed of
type Q if it is the endomorphism algebra of a tilting kQ-module all of whose summands belong to the postprojective
(equivalently, preinjective) component of Γ(mod kQ).
A (truncated) branch in a point a is any finite, connected, full bound subquiver, containing a, of the following
infinite tree bound by all possible relations of the form αβ = 0, see [26],
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Let A = kQA/I be a bound quiver algebra and A′ = kQ′/I′ a full convex subcategory of A having a as source (or
target). Then A is obtained from A′ by rooting a branch kQ′′/I′′ in a provided (Q′′, I′′) is a full bound subquiver of
(Q, I) such that Q′0 ∩ Q′′0 = {a}, Q0 = Q′0 ∪ Q′′0 and I is generated by I′ and I′′.
We define ray and coray modules. Let C be an Auslander-Reiten component. An indecomposable module X in C
is a ray module if there exists an infinite sectional path
X = X0 −→ X1 −→ · · · −→ Xt −→ · · ·
such that, for any i ≥ 0, the subpath X = X0 −→ X1 −→ · · · −→ Xi is the unique sectional path of length i with source
in X. Coray modules are defined dually.
Let now C be a wild concealed algebra and K1, · · ·Km be branches. An algebra B is a branch extension of C if
there exists a sequence B0 = C, B1, · · · Bm = B of algebras such that, for each j, the algebra B j+1 is obtained from
the one-point extension B j[E j+1], where E j+1 is a ray B j-module, by rooting the branch K j+1 at the extension point.
Branch coextensions of wild concealed algebras are defined dually.
The following result is [16](2.8).
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Proposition. Let Q be a connected wild quiver, T a tilting kQ-module and B = EndkQ T.
(a) If T has no preinjective direct summand, then there exists a wild concealed quotient algebra C of B whose
postprojective component is the unique postprojective component of Γ(mod B). Moreover, B is a branch
extension of C.
(b) If T has no postprojective direct summand, then there exists a wild concealed quotient algebra C of B whose
preinjective component is the unique preinjective component of Γ(mod B). Moreover, B is a branch coexten-
sion of C.
As an illustration, and because this picture will become useful in the sequel, we show the shape of the Auslander-
Reiten quiver of a tilted algebra B which is of type (a) above (that is, the endomorphism algebra of a tilting module
without preinjective direct summands)
RB❄❄❄❄
PB = PC
⑧⑧⑧⑧
❄❄
✎✎
✎✎
✎
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Here, PB is the unique postprojective component of Γ(mod B), it coincides with the postprojective component PC
of Γ(mod C) where C is wild concealed and such that B is a branch extension of C. The family of components RB
consists in components of the form ZA∞ or of such components with one or several rays inserted. The connecting
component CB contains no projective, but may contain injectives. It also contains a complete slice (which is thus left
stable). Finally, XB represents the remaining part of the module category.
Clearly, the tilted algebras of type (b) are dual to the ones of type (a).
We refer to [21], [22], [23], [24], [27] for more details on representation theory of tilted algebras of wild type.
2.5. Reflections
Let B be a triangular algebra and i a sink in its quiver QB. We define T+i B to be the one-point extension of B by
the indecomposable injective B-module I(i):
T+i B = B[I(i)] =
(
B 0
I(i) k
)
where addition is the usual addition of matrices, while multiplication is induced from the right module structure of
I(i). Thus QT+i B contains QB as a full convex subquiver and has exactly one additional point which is a source, denoted
as i′. The reflection S +i B of B at i is the full subcategory of T+i B given by the objects of B except the sink i. Thus,
the sink i in QB is replaced by the source i′ in the quiver σ+i QB = QS +i B. We may iterate this procedure: a reflection
sequence of sinks is a sequence i1, . . . , it of points in QB such that, for each s ∈ {1, . . . , t}, the point is is a sink in the
quiver σ+is−1 · · ·σ
+
i1 QB = QS +is−1 ···S +i1 B. Then, the reflection B
′
= S +is (S +is−1 · · · S +i1 B) is defined.
3. Wild quasiserial algebras
3.1. The definition
Let Q be a connected wild quiver, T− a tilting kQ-module without postprojective direct summand and B− =
End T−. Because of Proposition 2.4, B− is a branch coextension of some wild concealed algebra C.
According to [16], Theorem 3.5 (see, also, the algorithmic procedure in [4](2.5)) there exists a reflection sequence
of sinks i1, . . . , ir with all ik belonging to the branches (not to C) and having the property that B+ = S +ir · · · S +i1 B−
is the endomorphism algebra of a tilting kQ-module without preinjective direct summand. Thus, again, because of
Proposition 2.4, B+ is a branch extension of C.
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Definition. Let B− and i1, . . . , ir be as above. Then the iterated one-point extension B = T+ir · · ·T
+
i1 B
− is a wild
quasiserial algebra.
Remark. Using the description of the Auslander-Reiten quivers of B− and B+ as given in 2.4, it is not hard to see that
the Auslander-Reiten quiver of B has the following shape
RB
⑧⑧
✎✎
✎✎
✎✎
✎✎
✎✎
✎✎
✎✎
✎
Σ
−
CB−
❄❄
✎✎
✴✴✴
XB−
❄❄
✎✎
✎✎
✎
✎✎
✎✎
✎✎
✎✎
✎✎
Σ
+
CB+
⑧⑧
✴✴
✎✎✎ XB+
Here XB− consists of all Auslander-Reiten components of Γ(mod B−) which precede the connecting component CB−
of Γ(mod B−). The family RB consists of components whose stable parts are of the form ZA∞ and in which all
projectives, and all injectives, are projective-injective. Similarly, CB+ is the connecting component of Γ(mod B+) and
XB+ consists of all Auslander-Reiten components which follow CB+ .
Observe that CB− contains a complete slice Σ− of mod B−. Clearly, Σ− is not a complete slice in mod B in general,
because RB may contain projective-injectives. However, Σ− is a right section in the sense of [1]. Dually, a complete
slice Σ+ of mod B+ lies in CB+ , it is not in general a complete slice in mod B, but it is a left section. Moreover, one
has B− = B/AnnΣ− and B+ = B/AnnΣ+. Also notice that it follows from the description above that B− is the left
support algebra of B, and B+ its right support algebra, in the sense of [2]. For a detailed example, we refer the reader
to section 7.
3.2. The representation dimension
Our first objective is to prove that wild quasiserial algebras have representation dimension 3. Let B be a wild
quasiserial algebra. Using the notation introduced in 3.1, we let Σ− be a complete slice in mod B− and Σ+ a complete
slice in mod B+. We may, without loss of generality, choose Σ+ in such a way that every indecomposable B-module
with support lying completely in the extension branches of B+ is a successor of Σ+. This is possible, because there
are only finitely many isoclasses of such indecomposable modules. As a consequence, the restriction to B− of any
predecessor of Σ+ in the component C +B is nonzero. We let T− and T+ denote the respective slice modules of Σ− and
Σ
+ and set
M = B ⊕ D B ⊕ T− ⊕ T+ ⊕ D B−.
We prove below that M is an Auslander generator of mod B. Also useful is the module
N = B− ⊕ T− ⊕ D B−.
Indeed recall that, because of Lemma 2.3, every indecomposable B−-module admits a minimal add N-approximating
sequence. Our main technical tool is the following proposition which has almost the same statement as [7], Proposition
3.3.
Proposition. Let B be a wild quasiserial algebra and X an indecomposable B-module whose restriction Y to B− is
nonzero. Let also
0 // L r // N0
q // Y // 0
0 // L′ i
′
// P
p′ // X/Y // 0
be respectively a minimal add N-approximating sequence for Y and a projective cover of X/Y in mod B. Then there
exists a B-module K such that we have exact sequences
0 // K s // N0 ⊕ P
t // X // 0
0 // L ℓ // K ℓ
′
// L′ // 0.
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Moreover, K  L ⊕ L′. In particular, K ∈ add N.
Proof. The proof of [7], Proposition 3.3, applies here verbatim.
3.3. The theorem
Theorem. Let B be a wild quasiserial algebra. Then rep. dim. B = 3.
Proof. Let X be an indecomposable B-module. Using again the notation introduced in 3.1, we assume first that X is
cogenerated by τT− (that is, X is a proper predeccessor of Σ−). In this case, we have pd X ≤ 1 and there is nothing
to prove. Otherwise, assume X to be a module of CB− which is generated by T− (that is, which is a successor of Σ−).
Then because of Lemma 2.2, there exists a minimal add(B− ⊕ T− ⊕ D B−)-approximating sequence
0 // M1 // M0 // X // 0.
Because B− is closed under succesors, the projective B−-modules are also projective B-modules, so M1, M0 ∈ add M.
Let f : M′ → X be a nonzero morphism with M′ ∈ add M. We may assume, without loss of generality, that M′ is an
indecomposable summand of M. Because X is a successor of Σ−, we have M′ ∈ add(B− ⊕ T− ⊕D B−) hence f factors
through M0, because of Lemma 2.2. Thus, we have an add M-approximating sequence.
Now, let X belong to one of the components which are successors of CB− and be such that the restriction Y of X to
B− is nonzero. In particular, this is the case for all modules in the family of components RB and for the predecessors
of Σ+ in CB+ (this is due to our choice of the slice Σ+). Because of Proposition 3.2, there exists an exact sequence
0 //K s //T0 ⊕ I0 ⊕ P
t //X //0
with K, T0 ⊕ I0 ⊕ P ∈ add(B− ⊕ T− ⊕ D B−). We show that it is an add M-approximating sequence. Let f : M′ → X
be a nonzero morphism with M′ ∈ add M. Because f is nonzero, we have M′ < add(T+ ⊕ D B+). Therefore, M′ ∈
add(B⊕T−⊕D B−). If M′ is projective then f trivially lifts to a morphism M′ → T0 ⊕ I0 ⊕P. If M′ ∈ add(T− ⊕D B−),
then f (M′) ⊂ Y = HomB(B−, X). Applying Proposition 3.2, we see that f lifts to a morphism M′ → T0 ⊕ I0 and
consequently to a morphism M′ → T0 ⊕ I0 ⊕ P.
Because indecomposable B-modules whose restriction to B− is zero have support lying completely in the extension
branches of B+, they are successors of Σ+, due to the construction of the latter. Therefore there only remains to
consider the case where X is a successor of Σ+. If this is the case, then, because of Lemma 2.2, there exists a minimal
add(T+ ⊕ D B+)-approximating sequence
0 //T ′1 //T1 ⊕ I1 //X //0.
Because B+-injectives are also B-injectives, we have T ′1, T1 ⊕ I1 ∈ add M. Let f : M′ → X be a nonzero morphism
with M′ ∈ add M indecomposable. If M′ ∈ add(T+ ⊕ D B+), then clearly f lifts to a morphism M′ → T1 ⊕ I1. If
M′ < add(T+ ⊕ D B+), then f must factor through Σ+ and thus also lifts to a morphism M′ → T1 ⊕ I1. This finishes
the proof.
4. Tilted Gluings
4.1. The definition
In [7] the notion of finite gluing of algebras was introduced. Given two algebras of representation dimension three,
the gluing process allows to construct a larger algebra having the same representation dimension. We use here the
same strategy, but have to modify the definitions of [7] to make them suit our needs.
Definition. An algebra B is called right (or left) admissible if its Auslander-Reiten quiver admits a separating, acyclic
and generalised standard component CB+ containing a left section Σ+ (or CB− containing a right section Σ−, respec-
tively).
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Admissibility is a condition made up for tilted algebras. Indeed, let B be the endomorphism algebra of a tilt-
ing module over a hereditary algebra without postprojective direct summands. Then the connecting component of
Γ(mod B) is separating, acyclic, generalised standard and moreover, it contains a right section. Therefore B is left
admissible. Dually, if B is the endomorphism algebra of a tilting module without preinjective direct summands, then
B is right admissible. Conversely, if B is an algebra having a generalised standard component containing a left, or
right, section Σ, then because of [1](3.6), B/AnnΣ is a tilted algebra having Σ as complete slice.
Notice also that any algebra having a preinjective (or postprojective) component is right (or left, respectively)
admissible.
Before defining gluings, we recall a notation. Let Σ be a right, or a left, section in an acyclic component of the
Auslander-Reiten quiver of an algebra A. Then we denote by #»Σ (or #»Σ ) the set of all indecomposable A-modules which
are predecessors (or successors, respectively) of Σ in ind A.
Definition. Let B1 be a right admissible and B2 a left admissible algebra. Then an algebra A is said to be a tilted
gluing of B1 and B2, in symbols A = B1 ∗ B2, if
(FG1) Γ(mod A) has a separating component G such that:
(1) G contains a left section isomorphic to Σ+B1 and the indecomposable A-modules in G which precede it are
exactly those of #»Σ+B1 ∩ C
+
B1 ,
(2) G contains a right section isomorphic to Σ−B2 and the indecomposable A-modules in G which succede it
are exactly those of #»Σ−B2 ∩ C
−
B2 ,
(3) ( #»Σ+B1 ∩ C +B1) ∪ (
#»
Σ
−
B2 ∩ C
−
B2) is cofinite in G ;
(FG2) The remaining indecomposable A-modules belong to one of two classes:
(1) those which precede G are the indecomposable B1-modules in #»Σ+B1 \ C +B1 ,
(2) those which succede G are the indecomposable B2-modules in #»Σ−B2 \ C −B2 .
Thus the separating component G , which we call the glued component, induces a decomposition
ind A = ( #»Σ+B1 \ C +B1 ) ∨ G ∨ (
#»
Σ
−
B2 \ C
−
B2).
#»
Σ
+
B1 \ C
+
B1
#»
Σ
+
B1 ∩ C
+
B1 Σ
+
B1 Σ
−
B1
#»
Σ
−
B2 ∩ C
−
B2
#»
Σ
−
B2 \ C
−
B2
G
GF ED
@A BC
In particular, ones sees easily that the finite gluings of [7] are tilted gluings in our sense. For more examples, we
refer the reader to section 7.
4.2. Representation dimension
Proposition. Let B1 and B2 be respectively a right and a left admissible algebra having representation dimension
three and A = B1 ∗ B2. If the slice module Σ−B2 is a direct summand of an Auslander generator for mod B2, then
rep. dim.A = 3.
Proof. The proof of [7](4.2) applies verbatim.
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4.3. Induction
We define inductively the tilted gluing of n algebras with n ≥ 2. Assume B1 ∗ · · · ∗ Bn is defined and assume
moreover that it is right admissible while Bn+1 is left admissible. Then we say that A = (B1 ∗ · · · ∗ Bn) ∗ Bn+1 =
B1 ∗ · · · ∗ Bn ∗ Bn+1 is a tilted gluing of the Bi.
As above, we denote, for each i, by Σ+Bi , Σ
−
Bi respectively the left and the right section which define the gluing
Corollary. Let A = B1 ∗ · · · ∗ Bn be a tilted gluing of algebras where rep. dim.Bi = 3 for all i and the slice modules
of the Σ−Bi+1 for 1 ≤ i < n are direct summands of an Auslander generator for mod Bi+1. Then rep. dim.A = 3.
Proof. An easy induction.
5. Repetitive categories of tilted algebras
5.1. Canonical decomposition
As seen in the introduction, selfinjective algebras of wild tilted type are orbit algebras of repetitive categories, as
introduced in [18]. For the definition and first properties of repetitive categories, we refer the reader, for instance, to
[7]. We need the following structure result for admissible groups of automorphisms, see [16](3.6).
Proposition. Let B be a tilted algebra of wild type and G a torsion-free admissible group of automorphisms of ˆB.
Denote by ν
ˆB the Nakayama automorphism of ˆB. Then G is an infinite cyclic group generated by a strictly positive
automorphism of one of the forms
(a) σνk
ˆB
for a rigid automorphism σ and some k > 0, or
(b) µϕ2k+1 for a rigid automorphism µ, a strictly positive automorphism ϕ such that ϕ2 = ν
ˆB and some k > 0.
Let Q be a wild quiver and B a tilted algebra of type Q. The most immediate properties of the Auslander-Reiten
quiver Γ(mod ˆB) of the repetitive category ˆB of B are summarised in the following theorem (see [16](3.4) and (3.5)).
Theorem. Let B be a tilted algebra of wild type Q. Then the Auslander-Reiten quiver of ˆB is of the form
Γ(mod ˆB) =
∨
q∈Z
(Xq ∨ Rq)
where, for each q ∈ Z,
(a) Xq is an acyclic component whose stable part is of the form ZQ,
(b) Rq is a family of components whose stable part of each is of the form ZA∞,
(c) ν
ˆB(Xq) = Xq+2 and ν ˆB(Rq) = Rq+2,
(d) Xq separates ∨p<q(Xp ∨ Rp) from Rq ∨ (∨p>q(Xp ∨ Rp)).
The description of the previous theorem is known as the canonical decomposition of Γ(mod ˆB).
5.2. Structure of the repetitive category
Let, as before, B be a tilted algebra of wild type Q and Γ(mod ˆB) = ∨q∈Z(Xq ∨ Rq) the canonical decomposition
of Γ(mod ˆB), as in Theorem 5.1 . For each q ∈ Z, we denote by X −q a fixed right stable full translation subquiver of
Xq which is closed under successors in Γ(mod ˆB) and by X +q a fixed left stable full translation subquiver of Xq which
is closed under predecessors in Γ(mod ˆB). We may assume without loss of generality that X −q = (−N)Q, X +q = NQ,
ν
ˆB(X −q ) = X −q+2 and ν ˆB(X +q ) = X +q+2 for any q ∈ Z. We then have the following theorem [16], Theorem 3.5.
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Theorem. Let B be a tilted algebra of wild type Q and let
Γ(mod ˆB) =
∨
q∈Z
(Xq ∨ Rq)
be the canonical decomposition of Γ(mod ˆB). Then, for each q ∈ Z, there exist tilted algebras B−q and B+q of type Q
such that:
(a) B−q is a full convex subcategory of ˆB. Moreover, B−q = EndkQ T−q ), where T−q is a tilting kQ-module without
nonzero postprojective direct summand, and X −q is a full translation subquiver of the connecting component
CT−q of Γ(mod B−q ) determined by T−q , which is closed under successors in CT−q and consists of torsion B−q -
modules.
(b) B+q is a full convex subcategory of ˆB. Moreover, B+q = EndkQ(T+q ), where T+q is a tilting kQ-module without
nonzero preinjective direct summand and X +q is a full translation subquiver of the connecting component
CT+q of Γ(mod B+q ) determined by T+q , which is closed under predecessors in CT+q and consists of torsion-free
B+q -modules.
(c) We have ˆB−q = ˆB = ˆB+q , ν ˆB(B−q ) = B−q+2 and ν ˆB(B+q ) = B+q+2.
(d) There is a reflection sequence of sinks i1, . . . , ir of QB−q (possibly empty) such that B+q = S +ir · · · S +i1 B−q and
Bq = T+ir · · ·T
+
i1 B
−
q is the support algebra of Rq.
(e) There is a reflection sequence of sinks j1, . . . , js of QB+q−1 (possible empty) such that B−q = S +js · · ·S +j1 B+q−1 and
Dq = T+js · · ·T
+
j1 B
−
q−1 is the support algebra of Xq.
In particular, ˆB is locally support-finite.
Thus, the reader sees that each algebra Bq is a wild quasiserial algebra. Also, the local support finiteness of ˆB
implies that, if G is an admissible group of automorphisms of ˆB, then the push-down functor Fλ : mod ˆB → mod( ˆB/G),
associated to the Galois covering ˆB → ˆB/G, is dense, see [13], [14]. In particular, Fλ induces an isomorphism between
the orbit quiver Γ(mod ˆB)/G of Γ(mod ˆB) under the action of G and the Auslander-Reiten quiver Γ(mod( ˆB/G) of ˆB/G,
see [17], Theorem 3.5.
6. Proofs of the main theorems
6.1. Selfinjective algebras of wild tilted type
Let Q be a wild quiver. We recall from [16] that a selfinjective algebra A is of wild tilted type Q if there exist a
tilted algebra B of wild type Q and an admissible infinite cyclic group G of k-linear automorphisms of ˆB such that
A = ˆB/G.
Examples of such algebras are provided by trivial extensions of tilted algebras of type Q.
We are now able to prove the main result of the paper.
Theorem. Let A be a selfinjective algebra of wild tilted type. Then rep. dim.A = 3.
Proof. Because an algebra is representation-finite if and only if its representation dimension is two, see [8], and our
algebra A is representation-infinite, it suffices to prove that rep. dim.A ≤ 3. Let B be a tilted algebra of wild tilted
type Q and G an infinite cyclic admissible group of automorphisms of ˆB such that A = ˆB/G. Then, G is generated by
a strictly positive automorphism g of ˆB. Also, because of Theorem 5.1, Γ(mod ˆB) admits a canonical decomposition
Γ(mod ˆB) =
∨
q∈Z
(Xq ∨ Rq).
Furthermore, for each q ∈ Z, we have algebras B−q , Bq and B+q which satisfy the conditions of Theorem 5.2.
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Because G also acts on the translation quiver Γ(mod ˆB), there exists m > 0 such that g(Xq) = Xq+m and g(Rq) =
Rq+m for each q ∈ Z. Then it follows from the definitions of B−q , Bq, B+q that we also have
g(B−q ) = B−q+m, g(Bq) = Bq+m and g(B+q ) = B+q+m
for each q ∈ Z.
Because of Theorem 5.2, we may choose in the connecting component CT−q of B−q a right section Σ−q of wild type Q
such that the full translation subquiver X −q given by all successors of Σ−q in CT−q consists of modules having nonzero
restriction to the underlying wild concealed full convex subcategory Cq. Moreover, X −q is also a full translation
subquiver of Xq closed under successors.
Similarly, we may choose in the connecting component CT+q of B+q a left section Σ+q of wild type Q such that the
full translation subquiver X +q given by all predecessors of Σ+q in CT+q consists of modules having nonzero restriction
to Cq. Moreover, X +q is also a full translation subquiver of Xq+1 closed under predecessors.
We may assume that Σ−q ,Σ+q are chosen so that g
(
Σ
−
q
)
= Σ
−
q+m and g
(
Σ
+
q
)
= Σ
+
q+m. Consequently, g(X −q ) = X −q+m
and g(X −q ) = X +q+m for each q ∈ Z.
For a given q ∈ Z, denote by Yq the finite full translation subquiver of Xq consisting of all modules which are
successors of Σ+q−1 and predecessors of Σ+q . Then, clearly, every projective-injective in Xq lies in Yq. Moreover, we
have g(Yq) = Yq+m for any q.
For each q, let Mq denote the direct sum of all modules in Yq, all injective B−q -modules lying in Rq and all
projective ˆB-modules lying in Rq. Then, clearly g(Mq) = Mq+m for each q.
Finally, we set M =
⊕m−1
i=0 Mi.
Let Fλ : mod ˆB → mod A be the push-down functor associated to the Galois covering F : ˆB → ˆB/G = A. We
claim that Fλ(M) is an Auslander generator for mod A.
First, Fλ(M) admits A as a direct summand. Indeed, any indecomposable projective A-module is of the form
Fλ(P), for some indecomposable projective ˆB-module P. The definition of M yields an r ∈ Z such that P is a direct
summand of grM. But then Fλ(P) is a direct summand of Fλ(grM) = Fλ(M). We now prove that gl. dim.End M 6 3,
which will complete the proof.
Let L be an indecomposable A-module which is not a direct summand of Fλ(M). Because the push-down functor
is dense, there exist i such that 0 6 i < m and an indecomposable module X ∈ (X −i \ Σ−i ) ∨ Ri ∨ (X +i+1 \ Σ+i ) such
that L = Fλ(X). Moreover, if X ∈ Ri, then X is neither a projective Bi-module, nor an injective B−i -module. Because
of Theorem 3.3 and Corollary 4.3, there exists an add Mi-minimal approximating sequence
0 //U u //V v //X //0
in mod ˆB. Applying the exact functor Fλ yields an exact sequence
0 //Fλ(U) Fλ(u) //Fλ(V) Fλ (v) //Fλ(X) //0
with Fλ(U), Fλ(V) ∈ add Fλ(M). We claim that Fλ(v) : Fλ(V) → Fλ(X) = L is an add Fλ(M)-approximation. Let
h : Fλ(M) → Fλ(X) = L be a nonzero morphism. The push-down functor Fλ : mod ˆB → mod A is a Galois covering
of module categories. In particular, it induces a vector space isomorphism
HomA(Fλ(M), Fλ(X)) 
⊕
r∈Z
Hom
ˆB(g
r
M, X).
Thus, for each r ∈ Z, there exists a morphism fr : grM → X, all but finitely many of the fr being zero, such that
h = ∑r∈Z Fλ( fr).
We claim that, for any r > 1, we have Hom
ˆB(g
rM, X) = 0. Indeed, X ∈ Xi ∨Ri ∨Xi+1 for some i with 0 6 i < m.
On the other hand, for r > 1, the module grM is a direct sum of modules lying in ∨m−1j=0 (X j+mr ∨ R j+mr). This
establishes our claim.
Let now fr : grM → X be a nonzero morphism in mod ˆB for some r ≤ 0. Because of Theorem 5.1, fr factors
through a module in add Mi. Because v is an add Mi-approximation, there exists a morphism wr : g
rM → V in
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mod ˆB such that fr = vwr . Then Fλ( fr) = Fλ(v)Fλ(wr) with Fλ(wr) : Fλ(M) → Fλ(V) because Fλ(grM) = Fλ(M).
Summing up, this yields a morphism w : Fλ(M) → Fλ(V) such that h = Fλ(v)w. Because the existence of add Fλ(M)-
approximations yields the existence of minimal add Fλ(M)-approximations, see 2.2 above , this completes the proof.
6.2. Selfinjective algebras with acyclic generalised standard components
Corollary. Let A be a selfinjective algebra.
(a) If Γ(mod A) has an acyclic generalised standard left stable full translation subquiver which is closed under
predecessors, then rep. dim.A = 3.
(b) If Γ(mod A) has an acyclic generalised standard right stable full translation subquiver which is closed under
successors, then rep. dim.A = 3.
Proof. It follows from [32] Theorem 5.5 that, under these hypotheses, A is of euclidean or wild tilted type. The
statements then follow from [7] and Theorem 6.1 above.
Our second main theorem is then.
Theorem. Let A be a selfinjective algebra whose Auslander-Reiten quiver admits an acyclic generalised standard
component. Then rep. dim.A = 3.
Proof. This follows immediately from the above corollary.
7. Examples
The aim of this section is to present illustrative examples. The first two describe wild quasiserial algebras of
a different nature. The third example provides the description of extension and reflection sequences of algebras
associated to a tilted algebra of wild type.
7.1. Example
Let B be the algebra given by the quiver Q
10′
π

9′ε
′
oo
ϕ

3
β
  ✁✁
✁✁
✁✁
✁
6
ξ
~~⑥⑥
⑥⑥
⑥⑥
⑥⑥
1 2δoo 5
α
``❆❆❆❆❆❆❆❆
γ
~~⑥⑥
⑥⑥
⑥⑥
⑥⑥
µ

1′
θ
__❄❄❄❄❄❄❄
λ
⑧⑧
⑧⑧
⑧⑧
⑧⑧
2′δ
′
oo
4
σ
^^❂❂❂❂❂❂❂❂
7
η
``❆❆❆❆❆❆❆❆
8
̺
oo
9
ε

11
ω
oo
10
12
bound by the relations αβ = γσ, ̺ηγσ = 0, ξµ = 0, ηµ = 0, ωε = 0, θξ = λη, ε′πµ = ϕω, πα = 0, πγ = 0,
δ′ληγσδ = 0. We claim that B is a wild quasiserial algebra. Let H be the path algebra k∆ of the wild quiver ∆ of the
form
•
❄
❄❄
❄❄
❄❄
•
• // • // • // • // • // •
??⑧⑧⑧⑧⑧⑧⑧
❄
❄❄
❄❄
❄❄
• // •
??⑧⑧⑧⑧⑧⑧⑧
•
(of type ˜˜D9). Let B− be the full convex subcategory of B given by the objects 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, B+ the full
convex subcategory of B given by the objects 3, 4, 5, 6, 7, 8, 11, 1′, 2′, 9′, 10′, and C be the full convex subcategory of
B given by the objects 3, 4, 5, 6, 7, 8. We note that C is a wild hereditary algebra of type ˜˜D4. Applying [16](2.13) we
conclude that the Auslander-Reiten quiver of B− has a decomposition
Γ(mod B−) = PB− ∨ RB− ∨ QB− ,
where PB− is a postprojective component containing all indecomposable projective B−-modules and a section of the
form
P3
❄
❄❄
❄❄
❄❄
❄ P6
• // • // P5 // • // • // •
??⑧⑧⑧⑧⑧⑧⑧⑧
❄
❄❄
❄❄
❄❄
❄
P4
??⑧⑧⑧⑧⑧⑧⑧⑧
P7 // P8 ,
QB− is the preinjective component QC of Γ(mod C), and RB− consists of infinitely many regular components of type
ZA∞ and a component C − of the form
•
❁
❁❁
❁❁
❁ I10
❁
❁❁
❁❁
❁AA✂✂✂
•
AA✂✂✂✂✂✂
❁
❁❁
❁❁
❁ •
❁
❁❁
❁❁
❁ I11AA✂✂✂
•
AA✂✂✂✂✂✂
❁
❁❁
❁❁
❁ I9
@@✁✁✁✁✁✁
❂
❂❂
❂❂
❂AA✂✂✂
•
AA✂✂✂✂✂✂
❁
❁❁
❁❁
❁ S 5
❂
❂❂
❂❂
❂ I1
❁
❁❁
❁❁
❁
· · ·
AA✂✂✂
•
@@✁✁✁✁✁✁
❃
❃❃
❃❃
❃ •
AA✂✂✂✂✂✂
❂
❂❂
❂❂
❂ I2
❁
❁❁
❁❁
❁AA✂✂✂
•
@@      
❅
❅❅
❅❅
❅ •
@@✁✁✁✁✁✁
❃
❃❃
❃❃
❃ U
❃
❃❃
❃❃
❃ • ❂❂❂??⑧⑧⑧
•
??      
❅❅❅
•
??      
❅❅❅
•
??      
❅❅❅
· · ·??⑦⑦⑦
??⑦⑦⑦
??⑦⑦⑦
whose stable part, obtained from C − by deleting the τB−-orbits of the injective B−-modules I1, I2, I9, I10, I11, is of type
ZA∞. In particular, we conclude that B− = EndH(T−) for a tilting H-module T− without nonzero postprojective direct
summands. We also note that B− is a branch coextension of C, using the quasisimple regular C-modules U and S 5
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with the dimension vectors
dim U = 1 111 1 0 dim S 5 =
0 010 0 0
and the branches
1 2δoo 10 9εoo 11ωoo (with ωε = 0).
Observe now that 1, 2, 10, 9 is a reflection sequence of sinks of QB− such that B+ = S +9 S +10S +2 S +1 B− and B =
T+9 T
+
10T
+
2 T
+
1 B
−
. Further, the Auslander-Reiten quiver of B+ has a decomposition
Γ(mod B+) = PB+ ∨ RB+ ∨ QB+ ,
where PB+ is the postprojective component of Γ(mod C), QB+ is a preinjective component containing all indecompos-
able injective B+-modules and a section of the form
I3
❂
❂❂
❂❂
❂❂
❂ I6
• // • // • // I5 // • // •
@@✁✁✁✁✁✁✁✁
❂
❂❂
❂❂
❂❂
❂
I4
@@✁✁✁✁✁✁✁✁
I7 // I8 ,
and RB+ consists of infinitely many regular components of type ZA∞ and a component C + of the form
P11
❂
❂❂
❂❂
❂ •
❁
❁❁
❁❁
❁ •
❁❁
❁
P9′
@@✂✂✂✂✂✂
❁
❁❁
❁❁
❁ •
AA✂✂✂✂✂✂
❁❁
❁
P10′
@@✁✁✁✁✁✁
❂
❂❂
❂❂
❂ •
AA✂✂✂✂✂✂
❁❁
❁
P2′
❁
❁❁
❁❁
❁ S 5
@@✂✂✂✂✂✂
❁
❁❁
❁❁
❁ •
@@✂✂✂✂✂✂
❂❂
❂
P1′
@@✁✁✁✁✁✁
❃
❃❃
❃❃
❃ •
AA✂✂✂✂✂✂
❂
❂❂
❂❂
❂ •
@@✁✁✁✁✁✁
❂❂
❂
· · ·
•
❃
❃❃
❃❃
❃ U
@@✁✁✁✁✁✁
❄
❄❄
❄❄
❄ •
@@✁✁✁✁✁✁
❄
❄❄
❄❄
❄ •
@@✁✁✁✁✁✁
❂❂❂@@✁✁✁
•
??      
❅
❅❅
❅❅
❅ •
??⑧⑧⑧⑧⑧⑧
  ❆
❆❆
❆❆
❆ •
??      
❅❅❅
· · ·
??⑦⑦⑦
•
>>⑦⑦⑦⑦⑦⑦
❅❅❅
•
>>⑦⑦⑦⑦⑦⑦
❆❆❆??⑦⑦⑦
>>⑥⑥⑥
whose stable part, obtained from C + by deleting the τB+-orbits of the projective B+-modules P1′ , P2′ , P10′ , P9′ , P11, is
of type ZA∞. In particular, we conclude that B+ = EndH(T+) for a tilting H-module T+ without nonzero preinjective
direct summands. Moreover, B+ is a branch extension of C, using the quasisimple regular modules U and S 5, and the
branches
1′ 2′δ
′
oo 10′ 9′ε
′
oo ϕ // 11 .
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Then B is a wild quasiserial algebra whose Auslander-Reiten quiver has a decomposition
Γ(mod B) = PB− ∨ RB ∨ QB+ ,
where RB consists of infinitely many regular components of type ZA∞ and a component C of the form
P(10′)
❁
❁❁
❁❁
P(1′)
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@@✁✁✁✁✁
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•
@@✁✁✁✁✁
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•
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· · · •
@@✁✁✁✁✁
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❅❅
•
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  ❅
❅❅
❅❅
•
@@✁✁✁✁✁
❅
❅❅
❅❅
P(9′)// // •
@@✁✁✁✁✁
❅
❅❅
❅❅
•
@@✁✁✁✁✁
❅
❅❅
❅❅
•
??⑧⑧⑧⑧⑧
  ❆
❆❆
❆❆
•
??⑧⑧⑧⑧⑧
  ❆
❆❆
❆❆
•
⑦
❅❅
· · ·??⑦⑦
•
>>⑦⑦⑦⑦⑦
❅❅ •
??⑦⑦⑦⑦⑦
❅❅ •
??⑦⑦⑦⑦⑦
❅❅ •
??⑦⑦⑦⑦⑦
❅❅ •
>>⑥⑥⑥⑥⑥
❅❅ •
>>⑥⑥⑥⑥⑥
❅❅ •
??⑦⑦⑦⑦⑦
❅❅??⑦⑦
??⑦⑦
??⑦⑦
??⑦⑦
??⑦⑦
??⑦⑦
??⑦⑦
...
...
...
...
...
...
...
where P(1′), P(2′), P(9′), P(10′) are indecomposable projective-injective B-modules at the vertices 1′, 2′, 9′, 10′, re-
spectively. We note that C contains an indecomposable injective B−-module I11, which is not an injective B-module.
7.2. Example
Let A = kQ be the path algebra of the wild quiver
Q : 1 2αoo
β
oo 3
γoo
It has been proved in [30](Example XVIII.5.18) that there is a tilting module T = T1 ⊕ T2 ⊕ T3 in mod A, where T1,
T2, T3 are indecomposable regular modules with the dimension vectors
dim T1 = 2 3 0, dim T2 = 6 9 1, dim T3 = 1 2 0,
and the associated tilted algebra B = EndA(T ) is given by the quiver
1 2
β1
zz β2oo
β3
dd 3
α1
 α2
tt
α3
jj
α4
ZZ
and bound by the relations
α1β2 = 0, α1β3 = 0, α4β1 = 0, α4β2 = 0,
−α2β1 = α2β2 = −α3β2 = −α3β1 = α4β3,
α1β1 = −α2β3 = α3β2 = −α3β3.
Moreover, the regular connecting component CT of Γ(mod B) determined by T has a canonical section
HomA(T, IA(3))
HomA(T, IA(2))
77♣♣♣♣♣♣♣♣♣♣♣
HomA(T, IA(1))
77♣♣♣♣♣♣♣♣♣♣♣
77♣♣♣♣♣♣♣♣♣♣♣
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of type QopA formed by the indecomposable modules in mod B with the dimension vectors
dim HomA(T, IA(1)) = 2 6 1, dim HomA(T, IA(2)) = 3 9 2, dim HomA(T, IA(3)) = 0 1 0.
In particular, we conclude that the simple B-module S B(2) at the vertex 2 lies in CT . Denote by C the path algebra of
the subquiver of QB given by the vertices 1 and 2, and by D the path algebra of the subquiver of QB given by the vertices
2 and 3. Then B is the one-point extension B = C[R] of C by R = rad PB(3), and the one-point coextension [U]D of
D by U = IB(1)/ soc IB(1). Since dim PB(3) = 2 4 1 and dim IB(1) = 1 3 2, we conclude that R is an indecomposable
regular C-module with dim R = 2 4 and U is an indecomposable regular D-module with dim U = 3 2. This implies
that the Auslander-Reiten quiver of B has a decomposition
Γ(mod B) = PC ∨ R−B ∨ CT ∨R+B ∨ QD,
where PC is the postprojective component of Γ(mod C), QD is the preinjective component of Γ(mod D), R−B consists
of infinitely many regular components of type ZA∞ and a component of the form
PB(3)
❂
❂❂
❂❂
❂ •
❁
❁❁
❁❁
❁ •
❁❁
❁
•
❃
❃❃
❃❃
❃ •
❃
❃❃
❃❃
❃ R
@@✁✁✁✁✁✁
❄
❄❄
❄❄
❄ •
@@✂✂✂✂✂✂
❃
❃❃
❃❃
❃ •
@@✂✂✂✂✂✂
❂❂❂@@✁✁✁
•
??      
❅
❅❅
❅❅
❅ •
??      
❅
❅❅
❅❅
❅ •
??⑧⑧⑧⑧⑧⑧
  ❅
❅❅
❅❅
❅ •
??      
❅❅❅
· · ·
??⑦⑦⑦ · · ·
•
??⑦⑦⑦⑦⑦⑦
❅
❅❅
❅❅
❅ •
>>⑦⑦⑦⑦⑦⑦
  ❅
❅❅
❅❅
❅ •
??⑦⑦⑦⑦⑦⑦
❅❅❅??⑦⑦⑦
•
??⑦⑦⑦⑦⑦⑦
❅❅❅
•
>>⑦⑦⑦⑦⑦⑦
❆❆❆??⑦⑦⑦
>>⑥⑥⑥
with stable part of type ZA∞, and R+B consists of infinitely many regular components of type ZA∞ and a component
of the form
•
❁
❁❁
❁❁
❁ •
❁
❁❁
❁❁
❁ IB(1)
❂
❂❂
❂❂
❂AA✂✂✂
•
@@✂✂✂✂✂✂
❃
❃❃
❃❃
❃ •
@@✁✁✁✁✁✁
❄
❄❄
❄❄
❄ U
❃
❃❃
❃❃
❃ •
❃
❃❃
❃❃
❃ • ❂❂❂@@✁✁✁
•
??      
❅
❅❅
❅❅
❅ •
??⑧⑧⑧⑧⑧⑧
  ❆
❆❆
❆❆
❆ •
??      
❅
❅❅
❅❅
❅ •
??      
❅❅❅
· · ·
??⑦⑦⑦ · · ·
•
>>⑥⑥⑥⑥⑥⑥
  ❆
❆❆
❆❆
❆ •
??⑦⑦⑦⑦⑦⑦
❅
❅❅
❅❅
❅ •
??⑦⑦⑦⑦⑦⑦
❅❅❅??⑦⑦⑦
•
>>⑥⑥⑥⑥⑥⑥
❆❆❆
•
??⑦⑦⑦⑦⑦⑦
❅❅❅>>⑥⑥⑥
??⑦⑦⑦
Consider the algebras E = T+1 B and F = S +1 B. Since T+1 B = B[IB(1)], we conclude that the quiver QE of E is of the
form.
1 2
β1
zz β2oo
β3
dd 3
α1
 α2
tt
α3
jj
α4
ZZ
1′
γ1oo
γ2
oo
Let H be the Kronecker algebra given by the arrows γ1 and γ2. Then F is the one-point extension algebra D[U] and
the one-point coextension algebra [V]H and, where V = IF (2)/ soc IF (2). We determine the H-module V . The Cartan
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matrix CE of E is of the form 
1 3 2 1
0 1 4 3
0 0 1 2
0 0 0 1
 .
Hence, dim IF(2) = 1 4 3, and then dim V = 4 3. Therefore, V is the postprojective H-module τ−1H PH(2). In particular,
we conclude that Γ(mod F) has a left stable acyclic component C of the form
•
❁
❁❁
❁❁
❁ IF (2)
❃
❃❃
❃❃
❃
❂
❂
· · · •
@@✂✂✂✂✂✂
❀
❀❀
❀❀
❀
❀
❀❀
❀❀
❀ •
@@✁✁✁✁✁✁
❁
❁❁
❁❁
❁❁
❁
❁❁
❁❁
❁❁ V
❁
❁❁
❁❁
❁
❁
❁❁
❁❁
❁ •
❀
❀❀
❀❀
❀
❀
❀❀
❀❀
❀ •
✿✿
✿ ✿✿
✿AA☎☎☎
AA☎☎☎
· · ·
•
AA✄✄✄✄✄✄
AA✄✄✄✄✄✄
•
@@✁✁✁✁✁✁✁
@@✁✁✁✁✁✁✁
•
AA✄✄✄✄✄✄
AA✄✄✄✄✄✄
•
AA✄✄✄✄✄✄
AA✄✄✄✄✄✄
and consequently F is a tilted algebra of the form EndA(T ∗) for a tilting module T ∗ in mod A without nonzero prein-
jective direct summands such that C is the connecting component CT ∗ of Γ(mod F) determined by T ∗.
Summing up, E is a wild quasiserial algebra such that E− = B and E+ = F. Moreover, the Auslander-Reiten
quiver Γ(mod E) has a decomposition
Γ(mod E) = PC ∨ R−B ∨ CT ∨ RE ∨ CT ∗ ∨ TH ∨QH ,
where TH is the P1(k)-family of stable tubes of rank 1 in Γ(mod H), QH is the preinjective component of Γ(mod H),
and RE consists of infinitely many regular components of type ZA∞ and a component of the form
PE(1′)
❂
❂❂
❂❂
❂
•
❁
❁❁
❁❁
❁ IB(1)
@@✁✁✁✁✁✁
❃
❃❃
❃❃
❃ PE(1′)/S 1
❂
❂❂
❂❂
❂ • ❀❀
❀AA✄✄✄
· · · •
@@✁✁✁✁✁✁
❄
❄❄
❄❄
❄ U
@@✁✁✁✁✁✁
❅
❅❅
❅❅
❅ •
@@✂✂✂✂✂✂
❂❂❂
· · ·@@✁✁✁
•
??⑦⑦⑦⑦⑦⑦
❆❆❆
•
??⑧⑧⑧⑧⑧⑧
❆❆❆>>⑥⑥⑥
>>⑥⑥⑥
with stable part of type ZA∞.
We also note that the opposite algebra Bop of B is a tilted algebra of the form Bop = EndAop (D(T )), where D(T ) is
a regular tilting module in mod Aop. Similarly, Fop is a tilted algebra of the form Fop = EndAop (D(T ∗)), where D(T ∗)
is a regular tilting module in mod Aop without nonzero postprojective direct summands. Then we conclude that Eop is
a wild quasiserial algebra such that (Eop)− = Fop and (Eop)+ = Bop.
7.3. Example
Let B be the algebra given by the quiver Q of the form
3
β
  ✁✁
✁✁
✁✁
✁
6
ξ
  ✁✁
✁✁
✁✁
✁
1 2δoo 5
α
^^❂❂❂❂❂❂❂
γ
  ✁✁
✁✁
✁✁
✁
4
σ
^^❂❂❂❂❂❂❂❂
7
η
^^❂❂❂❂❂❂❂
8
̺
oo
17
bound by the relations αβ = γσ and ̺ηγσ = 0. Then B is a tilted algebra of the form EndH(T ), where H is the path
algebra k∆ of the quiver ∆ of the form
•
❄
❄❄
❄❄
❄❄
•
• // • // •
??⑧⑧⑧⑧⑧⑧⑧
❄
❄❄
❄❄
❄❄
• // •
??⑧⑧⑧⑧⑧⑧⑧
•
and T is a tilting module in mod H without nonzero postprojective direct summands (compare Example 7.1). More-
over, B is a branch coextension of the wild hereditary algebra C being the full convex subcategory of B given by the
objects 3, 4, 5, 6, 7, 8, using the quasisimple regular C-module R with the dimension vector dim R = 1 111 1 0 . Then
1, 2, 3, 4, 5, 6, 7, 8 is a reflection sequence of sinks of QB = Q such that
• S +2 S
+
1 B is given by the quiver σ+2σ+1 Q of the form
3 6
ξ
  ✁✁
✁✁
✁✁
✁
5
α
^^❂❂❂❂❂❂❂
γ
  ✁✁
✁✁
✁✁
✁
1′
θ
__❄❄❄❄❄❄❄
λ
⑧⑧
⑧⑧
⑧⑧
⑧⑧
2′δ
′
oo
4 7
η
^^❂❂❂❂❂❂❂
8
̺
oo
bound by the relation θξ = λη, which is a tilted algebra of wild type ˜˜D6, being a branch extension of C using
the module R.
• S +4 S
+
3 S
+
2 S
+
1 B is given by the quiver σ
+
4σ
+
3σ
+
2σ
+
1 Q of the form
6
ξ
  ✁✁
✁✁
✁✁
✁
5 1′
θ
__❄❄❄❄❄❄❄
λ
  
  
  
  
2′δ
′
oo 3′
β′oo
ω
⑦⑦
⑦⑦
⑦⑦
⑦⑦
7
η
^^❂❂❂❂❂❂❂❂
8
̺
oo 4′
σ′
__❅❅❅❅❅❅❅❅
ε
oo
bound by the relations θξ = λη, β′δ′λ = ω̺ and σ′δ′λ = ε̺, which is a tilted algebra of wild type ˜˜D6, being
a one-point coextension of the wild concealed full convex subcategory C′ of S +4 S
+
3 S
+
2 S
+
1 B given by the objects
6, 7, 8, 1′, 2′, 3′, 4′ by the quasisimple regular C′-module R′ with dim R′ having all coordinates equal 1.
• S +5 S
+
4 S
+
3 S
+
2 S
+
1 B is given by the quiver σ+5σ
+
4σ
+
3σ
+
2σ
+
1 Q of the form
6
1′
θ
__❄❄❄❄❄❄❄
λ
  
  
  
  
2′δ
′
oo 3′
β′oo
ω
⑦⑦
⑦⑦
⑦⑦
⑦⑦
5′
α′gg◆◆◆◆◆
γ′xxqq
qqq
7 8
̺
oo 4′
σ′
__❅❅❅❅❅❅❅❅
ε
oo
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bound by the relations β′δ′λ = ω̺, σ′δ′λ = ε̺, α′β′ = γ′σ′, α′ω = γ′ε, which is a tilted algebra of wild type
˜
˜D6, being a one-point extension of C′ by the quasisimple regular C′-module R′.
• S +8 S
+
7 S
+
6 S
+
5 S
+
4 S
+
3 S
+
2 S
+
1 B is given by the quiver σ
+
8σ
+
7σ
+
6σ
+
5σ
+
4σ
+
3σ
+
2σ
+
1 Q of the form
3′
β′
⑦⑦
⑦⑦
⑦⑦
⑦
6′
ξ′
⑦⑦
⑦⑦
⑦⑦
⑦
1′ 2′δ
′
oo 5′
α′
__❅❅❅❅❅❅❅
γ′⑦⑦
⑦⑦
⑦⑦
⑦
4′
σ′
__❅❅❅❅❅❅❅❅
7′
η′
__❅❅❅❅❅❅❅
8′
̺′
oo
bound by the relations α′β′ = γ′σ′ and ̺′η′γ′σ′ = 0, and hence is isomorphic to B.
Observe also that T+2 T+1 B is a wild quasiserial algebra with (T+2 T+1 B)− = B and (T+2 T+1 B)+ = S +2 S +1 B, and
T+5 S
+
4 S
+
3 S
+
2 S
+
1 B is a wild quasiserial algebra with (T+5 S +4 S +3 S +2 S +1 B)− = S +4 S +3 S +2 S +1 B and (T+5 S +4 S +3 S +2 S +1 B)+ =
S +5 S
+
4 S
+
3 S
+
2 S
+
1 B. Moreover, T
+
8 T
+
7 T
+
6 T
+
5 T
+
4 T
+
3 T
+
2 T
+
1 B is the duplicated algebra
¯B =
[
B 0
D(B) B
]
of B. We also note that ¯B is a tilted gluing
¯B = (T+2 T+1 B) ∗ (T+5 S +4 S +3 S +2 S +1 B) ∗ (S +8 S +7 S +6 S +5 S +4 S +3 S +2 S +1 B).
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The repetitive category ˆB of B is given by the quiver
$$❏
❏❏
❏❏
❏❏
❏❏
...
zzttt
tt
tt
tt
(m + 1, 5)
αm+1
xxqqq
qq
qq
qq
q
γm+1
&&▼▼
▼▼
▼▼
▼▼
▼▼
(m + 1, 3)
βm+1

ωm+1
++❱❱❱
❱❱❱❱
❱❱❱❱
❱❱❱❱
❱❱❱❱
❱❱
(m + 1, 4)
σm+1
ss❤❤❤❤❤
❤❤❤❤
❤❤❤❤
❤❤❤❤
❤❤❤
εm+1

(m + 1, 2)
δm+1

(m, 8)
̺m

(m + 1, 1)
θm+1

λm+1
++❱❱❱
❱❱❱❱
❱❱❱❱
❱❱❱❱
❱❱❱❱
❱❱
(m, 6)
ξm &&▼▼
▼▼
▼▼
▼▼
▼▼
(m, 7)
ηmxxqqq
qq
qq
qq
q
(m, 5)
αm
xxqqq
qq
qq
qq
q
γm
&&▼▼
▼▼
▼▼
▼▼
▼▼
(m, 3)
βm

ωm
++❱❱❱
❱❱❱❱
❱❱❱❱
❱❱❱❱
❱❱❱❱
❱❱ (m, 4)
σm
ss❤❤❤❤
❤❤❤❤
❤❤❤❤
❤❤❤❤
❤❤❤❤
❤❤❤
εm

(m, 2)
δm

(m − 1, 8)
̺m−1

(m, 1)
θm

λm
++❱❱❱
❱❱❱❱
❱❱❱❱
❱❱❱❱
❱❱❱❱
❱❱
(m − 1, 6)
ξm−1 &&▼▼
▼▼
▼▼
▼▼
▼▼
(m − 1, 7)
ηm−1xxqqq
qq
qq
qq
q
(m − 1, 5)
ttttttttt
...
❏❏❏❏❏❏❏❏❏
bound by the relations
θmξm−1 = λmηm−1, βmδmλm = ωm̺m−1, σmδmλm = εm̺m−1, αmβm = γmσm, αmωm = γmεm,
̺mηmγmσm = 0, δm+1θm+1ξmαmωm = 0, βm+1δm+1θm+1ξmγm = 0, εm+1̺mηmαmβm = 0,
ξmαmβmδmλm = 0, ηmγmσmδmθm = 0, δm+1θm+1ξmαmβmδm = 0.
We note that every admissible group G of automorphisms of ˆB is an infinite cyclic group (νr
ˆB
), where ν
ˆB is the
Nakayama automorphism of ˆB and r a positive integer. Observe that the trivial extension algebra T(B) = ˆB/(ν
ˆB) is
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given by the quiver
1
θ

λ
''◆◆
◆◆◆
◆◆◆
◆◆◆
◆◆◆
6
ξ
❂
❂❂
❂❂
❂❂
7
η
  ✁✁
✁✁
✁✁
✁
5
α
  ✁✁
✁✁
✁✁
✁
γ
❂
❂❂
❂❂
❂❂
3
β

ω
''◆◆
◆◆◆
◆◆◆
◆◆◆
◆◆◆
4
σ
ww♣♣♣
♣♣♣
♣♣♣
♣♣♣
♣♣
ε

2
δ
EE
8
̺
\\
bound by the relations
θξ = λη, βδλ = ω̺, σδλ = ε̺, αβ = γσ, αω = γε,
̺ηγσ = 0, δθξαω = 0, βδθξγ = 0, ε̺ηαβ = 0,
ξαβδλ = 0, ηγσδθ = 0, δθξαβδ = 0.
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